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$d$ $U_{m}$ , , , , $xarrow xd,$ $yarrow yd$,
$Uarrow U_{m}U,$ $Parrow\rho U_{m}^{2}P$ ,
$U(y)=1-y^{2}$ , (4)




Navier-Stokes $(U+u, v, 0)$ , $P+p$ ,





Real{F(\emptyset $\exp[\mathrm{i}\alpha(x-ct)]$ } , $\alpha$ , $c$
, \mbox{\boldmath $\alpha$}
, Orr-Sommerfeld ,
$\alpha(c-U)u+\mathrm{i}U’v=\alpha p+\frac{\mathrm{i}}{R}(\frac{\mathrm{d}^{2}}{\mathrm{d}\mathrm{y}^{2}}-\alpha^{2})u$ , (8)
$\alpha(c-U)v=-\cdot\frac{\mathrm{d}p}{\mathrm{d}y}+\frac{\mathrm{i}}{R}(\frac{\mathrm{d}^{2}}{\mathrm{d}\mathrm{y}^{2}}-\alpha^{2})v$ , (9)







, , , ,
$v(x, t)=\mathrm{R}\mathrm{e}\mathrm{a}1\{\phi(y)\exp[\mathrm{i}\alpha(x-ct)]\}$ (15)
, Orr-Sommerfeld





, $R$ , $\theta$ ,
$\alpha$ , $c$ $\phi(y)$
3
3
B. Benjamin (1957) , ,
, $c$ $\phi(y)$ $\alpha$ ,
$c=c_{0}+\alpha c_{1}+\alpha c_{2}+\alpha c_{3}+\cdots$ , (20)
$\phi=\phi_{0}+\alpha\phi_{1}+\alpha\phi_{2}+\alpha\phi_{3}+\cdots$ (21)
Orr-Sommerfeld (16) (17)-(19) , , $c_{1}$ ,
$\ldots,$ $\phi_{0},$ $\phi_{1},$ $\cdots$ ,
$c_{0}=2$ , (22)
$c_{1}= \frac{8}{15}\mathrm{i}(R-\frac{5}{4}\cot\theta)$ (23)




, Liu, Paul&Gollub (1993)





$c$ , R=R , $\alpha$ $\alpha=0$
, $c$ $\alpha$
, $\mathrm{C}$-S. Yih (1988) , $c_{2}$
$c_{3}$ , R=R ,
$c_{2}=-2$ , (25)
$c_{3}= \frac{6743}{4200}\mathrm{i}(-1+\frac{615167}{26034723}R^{2})R$ ( !) (26)
( 525 ; ,
, $c$
2/3 , $R$ 3/2 ) C. Yuan (1966)
, $c_{2}$ , C3 ,
$c$ $\alpha=0$ , $c_{3}$
4
, (26) 1 , 2
, ,
$R=4.34$ , $\theta=10.9^{o}$ (27)
, $c_{3}$ $\theta>10.9^{o}$ , $\theta<10.9^{o}$
, 10 $.9^{o}$ ,
,
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2: . $\alpha=0$ $R= \frac{5}{4}\cot\theta$











3: $1^{o}$ . ,
$\alpha c_{i}=0,0.5,1,1.5,2$ (x1O-5)










4 , $\theta=1^{o}$ ,
$0.2^{o},$ $0.1^{o},$ $0.05^{o},$ $0.01^{o}$ ,
, ,












$1$ 2499 124995 1.25005 2501
$\mathrm{R}$ $\mathrm{C}\mathrm{a}\mathrm{n}\Theta$
4: . $\theta$ ,
$R\tan\theta$ $\alpha/\theta$ ,
6 –
C-S Yih (1988) (30)
, ,
$c$ $\phi(y)$ $\alpha$ (20) (21) Orr-Sommerfeld
(16) (17)-(19) , ,
$\alpha$ , 1 , 2 , C-S Yih (1988)
, , (22), (23), (25) , 3
(26) ,
$c_{3}= \frac{4881}{2520}\mathrm{i}(-1+\frac{256}{52348725}R^{2})R$ (28)








5 , , 4
,
$R= \frac{R\#}{\theta}$ , $\alpha=\alpha^{\#}\theta$ (31)
, $R$ $\alpha$ $R\#$ $\alpha\#$ , Orr-Sommerfeld (16)












1.2499 124995 125 51.2501
$\mathrm{R}6$
5: .
\mbox{\boldmath $\alpha$} $/\theta$ $(\cross 10^{-4})$
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$g=980\mathrm{c}\mathrm{m}/\sec^{2}$ , (3) $U_{m}=$
$16.3\mathrm{c}\mathrm{m}/\sec$ , $R=716.2$ ,
$\alpha=0.16^{o}=0.00279$ (rad) , 10 $(\lambda=985\mathrm{c}\mathrm{m})$













6 , $R.=7,000$ 10, 000 ,
$R=7,000$ , $R=10,000$
$\nearrow\mathrm{o}$–
, 2 $(\alpha, R)$
























, $\mathrm{C}$-S. Yih (1988) (26)
, ,
B. Benjamin (1957) , $(10.9^{o})$
, ,
, $\mathrm{C}$-S. Yih (1988) (
, ) , B. Benjamin (1957)
$0.16^{o}$ , , ,
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